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(57)Abstract: 

PROBLEM TO BE SOLVED: To completely remove unnecessary deposited material in a reaction chamber 
by cleaning the chamber with a mixture gas of fluorine and oxygen and bringing the secondary by-product 
depositing in an evacuating system into contact with fluorine-based interhalogen gas to react. 
SOLUTION: In the production device of a W compel., W or W compd. depositing in the reaction chamber is 
subjected to plasma cleaning with a mixture gas of C2F6 and 02, or CF4 and 02, or SF6 and 02. At the 
same time, or after that, a W oxide depositing in the evacuating system is brought into contact with F2 or 
fluorine-base interhalogen gas to react. Thereby, a deposit in a blue rough film state in the reaction 
chamber or yellow powder can be completely removed by cleaning. As for fluorine-base interhalogen gas, 
CIF, CIF3, CIF5, BrF, BrF3, BrF5, IF3, IF5, or IF7 can be used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gas cleaning approach characterized by carrying out catalytic reaction of the tungstic-acid 
ghost F2, or fluorine system INTAHAROGEN gas deposited in the exhaust air system while carrying out 
plasma cleaning of the tungsten or tungsten compound deposited on the interior of a reactor by the mixed 
gas of C2F6, 02 and CF4, and 02, SF6 and 02. 

[Claim 2] The gas cleaning approach characterized by carrying out catalytic reaction of the tungstic-acid 
ghost, F2, or fluorine system INTAHAROGEN gas deposited in the exhaust air system after carrying out 
plasma cleaning of the tungsten or tungsten compound deposited on the interior of a reactor by the mixed 
gas of C2F6, 02 and CF4, and 02, SF6 and 02. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — WF6, H2, SiH4, and SiH2CI2 In silane system gas and the 
equipment which forms W compounds, such as W, and WSi, WC, using CH4 grade etc. — When plasma gas 
KURINIGU of these matter deposited on the interior of a reactor is carried out by C2F6, 02 and CF4, 02 
and SF6, and 02 mixed gas, coincidence or after that The oxide of W secondarily generated by this 
cleaning actuation, or Si F2 or CIF, It is related with the approach of cleaning completely the unnecessary 
deposit deposited on this equipment by cleaning using the fluorine system INTAHAROGEN gas of CIF3, 
CIF5. BrF3, BrF5, BrF7, IF3, IF5 f and IF7 grade. 
[0002] 

[Description of the Prior Art] W and its compound are extensively used as wiring materials, such as a 
superhard ingredient and a semi-conductor, etc. When making the film of these W system, a whisker, and 
fine particles deposit, it is carried out by the CVD method and the sputtering method for having used WF6. 
However, when it compounds by these approaches, unnecessary W system compound accumulates on the 
jig holding a reactor wall or a substrate etc. Since it will become generating of particle, and the cause of an 
anomalous reaction if the alimentation of these unnecessary matter increases, these must be removed at 
any time, plasma KURINIGU which is activated in the plasma and cleans C2F6, CF4, SF6 grade, and 02 
mixed gas in order to remove these unnecessary deposits — law is performed extensively. In this 
approach, 02 is mixed for controlling that the matter of the shape of a solid-state of C and S system 
generates secondarily, when C2F6, and CF4 and SF6 are made to dissociate in the plasma. 
[0003] However, although not known until now, when prolonged cleaning was continued by this plasma 
cleaning method, the problem that the undesired substance of the shape of a yellowish-white color powder 
object or blue rough film generated in 2nd [ further ] order was in piping of an exhaust air system, the dry 
pump, and the duct. Therefore, even if it carries out plasma cleaning of the interior of a reactor, in order to 
remove the secondary by-product of an exhaust air system, the manufacture process was once stopped, 
and piping needed to be disassembled and it needed to wash. 

[0004] As mentioned above, a method of removing these undesired substances that are 2nd order-by- 
products in equipment equipped with the device which carries out plasma cleaning of the interior of a 
reactor by the fluoride of C2F6, CF4, and SF6 grade and the mixed stock of oxygen was desired. Moreover, 
since a deposition part is the reactor exterior, it cannot use the plasma. Therefore, it is necessary to clean 
by plasma loess. 
[0005] 

[The concrete means for solving a technical problem] The yellowish-white color powder object and the 
quality of a blue rough filmy material which are deposited on an exhaust air system wholeheartedly this 
invention persons as a result of examination The mixture containing the oxidation tungsten etc. fluoride 
which consists of a tungstic oxide or non-chemistry quantitative presentation which consists of W03 or its 
one hydrate, W205, or nonstoichiometric composition, The undesired substance which came out and 
deposited a certain thing in the header and the reactor is cleaned by the fluoride of C2F6, CF4, and SF6 
grade, and the mixed gas of oxygen. The approach of cleaning the unnecessary secondary by-product 
deposited on an exhaust air system by the fluorine system INTAHAROGEN gas of F2 or CIF, CIF3, CIF5, 
BrF, BrF3, BrF5, IF3 and 1F5, and IF7 grade is found out. 



- [0006] That is, this invention will offer the gas cleaning approach characterized by carrying out catalytic 
reaction of coincidence or the tungstic-acid ghost deposited in the exhaust air system after that, F2 ? or 
the fluorine system 1NTAHAROGEN gas, if plasma cleaning of the tungsten or tungsten compound 
deposited on the interior of a reactor is carried out by the mixed gas of C2F6, 02 and CF4, and 02, SF6 
"and 02. 

[0007] In this invention the usage of the fluorine system INTAHAROGEN gas of F2 or CIF, CIF3, CIF5, BrF. 
BrF3, BrF5, IF3 and 1F5, and IF7 grade ** After carrying out plasma cleaning of the interior of a reactor by 
the mixed gas of the approach of circulating an exhaust air system, **C2F6, and CF4, SF6 and 02, carrying 
out plasma cleaning of the interior of a reactor by the mixed gas of C2F6, and CF4, SF6 and 02, any of 
approach ** to circulate may be chosen. 

[0008] Furthermore, when processing conditions change with types of gas of C2F6, and CF4 and SF6 and it 
uses C2F6 as (a), plasma cleaning gas in the approach of ** C2F6, F2 or CIF, CIF3. CIF5, BrF, BrF3, BrF5, 
IF3 and IF5, a combustion reaction with the fluorine system INTAHAROGEN gas of IF7 grade, Namely, by 
holding the partial pressure of C2F6 gas exhausted from the dry pump to 200 or less Torrs in consideration 
of the risk of explosion, when C2F6 are 200 or more Torrs It is necessary to hold the fluorine system 
INTAHAROGEN gas concentration of F2 or CIF, CIF3, CIF5, BrF, BrF3, BrF5, 1F3 and IF5, and IF7 grade to 
230 or less Torrs, and to perform it. 

[0009] (b) when using CF4 as . plasma cleaning gas CF4, F2 or CIF, CIF3, CIF5, BrF, BrF3, BrF5, IF3 and 
IF5, a combustion reaction with the fluorine system INTAHAROGEN gas of IF7 grade, Namely, by holding 
CF4 partial pressure of gas exhausted from the dry pump to 400 or less Torrs in consideration of the risk 
of explosion, when CF4 is 400 or more Torrs It is necessary to hold the fluorine system INTAHAROGEN 
partial pressure of gas of F2 or CIF, CIF3, CIF5, BrF, BrF3, BrF5, IF3 and IF5, and IF7 grade to 300 or less 
Torrs, and to perform it. 

[0010] (c) When using SF6 as . plasma cleaning gas, you may mix with the fluorine system INTAHAROGEN 
gas of F2 or CIF, CIF3, CIF5, BrF, BrF3, BrF5, IF3 and IF5, and IF7 grade at a rate of arbitration. 
[001 1] (d) When mixing and passing the fluorine system INTAHAROGEN gas of F2 or GIF, CIF3, CIF5, BrF, 
BrF3, BrF5, IF3 and IF5, and IF7 grade to . reactor, it is desirable to hold and clean these partial pressure 
of gas to 10 or less Torr of reactor internal pressure in consideration of corrosive [ of the equipment 
ingredient in the inside of the plasma ]. 

[0012] Moreover, what is necessary is just to clean the gas which cleans an exhaust air system on 
condition that arbitration in consideration of the corrosion resistance of an equipment ingredient etc. in the 
approach of **. however, ** and ** — as for the fluorine system INTAHAROGEN gas of F2 or CIF, CIF3, 
CIF5, BrF, BrF3, BrF5, IF3 and IF5, and IF7 grade, also in which approach, it is desirable to hold less than 
[ 30vol% ] in consideration of generation of heat of reaction time with a yellowish-white color deposit. 
[0013] Next, the temperature conditions at the time of cleaning are described. In this invention, as for the 
end of yellowish-white color powder it becomes a candidate for cleaning, and the quality of a blue rough 
filmy material, deposition parts differ, respectively. It mainly deposits in the duct of a dry stage after 
pumping, and the quality of a blue rough filmy material is mainly deposited even on a dry pump entry from a 
reactor outlet the end of yellowish-white color powder. Since a yellowish-white color powder object has 
large surface area, it reacts promptly from a room temperature with the fluorine system INTAHAROGEN 
gas of F2 or CIF, CIF3. CIF5, BrF, BrF3, BrF5, IF3 and IF5, and IF7 grade. Although the quality of a blue 
rough filmy material reacts promptly like a yellowish-white color powder object, F2, CIF3, and IF7 have a 
comparatively slow removal rate. Therefore, when using F2, CIF3, and IF7, it is desirable for it to be 
necessary to carry out heating incubation of the deposition part of the quality of a blue rough filmy 
material, and to hold at 60 degrees C or more. Moreover, when it takes corrosive [ of a metallic material ] 
into consideration, cleaning below 200 degrees C is desirable. 
[0014] 

[Example] Hereafter, this invention is not limited by this example although an example explains this 
invention concretely. 

[0015] Heat CVD (mixed-gas flow rate 20SLM, degrees C [ 550 ], 760Torr, 12 hours) was performed by 
having used example of reference 1WF6, and H2 as the raw material, and actuation which carries out 
plasma cleaning (SF6 flow rate: 1SLM, 02 flow-rate:0.5SLM, system internal pressure 10Torr, 2 hours) of 
the W deposited in exhaust air system piping of the equipment which manufactures the sputtering target of 
a tungsten to SF6 by 02 mixed gas was performed a total of 6 times. Then, this equipment was 



. disassembled and the interior of a reactor and the piping section were observed. When the schematic 
diagram of equipment and exhaust air Rhine having shown the result by draw ing 1 explained, although most 
reactor 1 interior was able to be cleaned, the quality of a blue rough filmy material had deposited it on from 
a reactor outlet before dry pump 2 entry. Moreover, in the jet pipe 3 of a before [ from dry pump 2 outlet / 
offgas treatment equipment ], the yellowish-white color powder object had accumulated so much. The 
deposit in these exhaust air system was extracted, and it analyzed with elemental analysis and an X-ray 
diffraction method. The yellowish-white color powder object used W03, and W03 and H20 as the principal 
component, and although, as for the quality of a blue rough filmy material, W205 were detected by the X 
diffraction, in elemental analysis, the mole ratio was the becoming presentation W:0:F=1:1.8:3. 
[0016] Heat CVD (mixed-gas flow rate 20SLM, degrees C [ 550 ], 760Torr, 12 hours) was performed by 
having used example of reference 2WF6, and SiH2CI2 as the raw material, and actuation which carries out 
plasma cleaning (SF6 flow rate: 1SLM, 02 flow-rate:0.5SLM, system internal pressure 10Torr, 2 hours) of 
the tungsten silicide deposited in exhaust air system piping of the equipment which manufactures tungsten 
silicide powder to SF6 by 02 mixed gas was performed a total of 6 times. Then, this equipment was 
disassembled and the interior of a reactor and the piping section were observed. Consequently, although 
most interior of a reactor was able to be cleaned, the quality of a blue rough filmy material had 
accumulated on from a reactor outlet before a dry pump entry. Moreover, in the duct of a before [ from a 
dry pump outlet / offgas treatment equipment ], the yellowish-white color powder object had accumulated 
so much. The deposit in these exhaust air system was extracted, and it analyzed with elemental analysis 
and an X-ray diffraction method. The yellowish-white color powder object used W03, and W03 and H20 as 
the principal component, and although, as for the quality of a blue rough filmy material, W205 were 
detected by the X diffraction, in elemental analysis, the mole ratio was the becoming presentation 
W:0:F:Si=1:1. 8:3:0.4. 

[0017] example of reference 3WF6, and H2 — a raw material — carrying out — Heat CVD (a mixed-gas 
flow rate — 20 SLM) W deposited in exhaust air system piping of the equipment which performs 550 
degrees C, 760Torr, and 12 hours, and manufactures the sputtering target of a tungsten Actuation which 
carries out plasma cleaning (C2F6 flow rate: 1SLM, 02 flow-rate:0.5SLM, system internal pressure 10Torr, 
2 hours) to C2F6 by 02 mixed gas was performed a total of 6 times. Then, this equipment was 
disassembled and the interior of a reactor and the piping section were observed. Consequently, although 
most interior of a reactor was able to be cleaned, the quality of a blue rough filmy material had 
accumulated on from a reactor outlet before a dry pump entry. Moreover, in the duct of a before [ from a 
dry pump outlet / offgas treatment equipment ], the yellowish-white color powder object had accumulated 
so much. The deposit in these exhaust air system was extracted, and it analyzed with elemental analysis 
and an X-ray diffraction method. The yellowish-white color powder object used W03 and W034H20 as the 
principal component, a mole ratio is the becoming presentation W:0:F=1:1.8:3, and, as for the quality of a 
blue rough filmy material, only W20 5 were identified by the X diffraction. 

[0018] Heat CVD (mixed-gas flow rate 20SLM. degrees C [ 550 ], 760Torr, 12 hours) was performed by 
having used example of reference 4WF6, and H2 as the raw material, and actuation which carries out 
plasma cleaning (CF4 flow rate: 1SLM, 02 flow-rate:0.5SLM, system internal pressure 10Torr, 2 hours) of 
the W deposited in exhaust air system piping of the equipment which manufactures the sputtering target of 
a tungsten to CF4 by 02 mixed gas was performed a total of 6 times. Then, this equipment was 
disassembled and the interior of a reactor and the piping section were observed. Consequently, although 
most interior of a reactor was able to be cleaned, the quality of a blue rough filmy material had 
accumulated on from a reactor outlet before a dry pump entry. Moreover, in the duct of a before [ from a 
dry pump outlet / offgas treatment equipment ], the yellowish-white color powder object had accumulated 
so much. The deposit in these exhaust air system was extracted, and it analyzed with elemental analysis 
and an X-ray diffraction method. The yellowish-white color powder object used W03, and W03 and H20 as 
the principal component, a mole ratio is the becoming presentation W:0:F=1:1.8:3, and, as for the quality of 
a blue rough filmy material, only W20 5 were identified by the X diffraction. 

[0019] examples 1-20, example of comparison 1-6WF6, and H2 — a raw material — carrying out — Heat 
CVD (a mixed-gas flow rate — 20 SLM) W deposited in exhaust air system piping of the equipment which 
performs 550 degrees C, 760Torr, and 12 hours, and manufactures the sputtering target of a tungsten 
While carrying out plasma cleaning (CF4 flow rate: 1SLM, 02 flow-rate:0.5SLM, system internal pressure 
10Torr, 1 hour) to C2F6 by 02 mixed gas, into the exhaust pipe arrangement, the actuation which 



- circulates the gas of F2 and CIF3 grade shown in Table 1 and Table 2 was repeated, and was performed a 
total of 6 times. Then, this equipment was disassembled and the interior of a reactor and the piping section 



were observed. The result was shown in Table 1 and Table 2. 
[0020] 
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[0021] 
Table 2] 
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[0022] CF4 and 02 mixed gas were used as example 21 plasma cleaning gas, and after circulating CIF3 in 
piping to coincidence on the same conditions as an example 19, under the interior of equipment and piping 
was observed. Blue rough filnrHike deposit and yellow fine particles were also cleaned completely. 
[0023] SF6 and 02 mixed gas were used as example 22 plasma cleaning gas, and after circulating CIF3 in 
piping to coincidence on the same conditions as an example 19, under the interior of equipment and piping 
was observed. Blue rough film-like deposit and yellow fine particles were also able to be cleaned 
completely. 

[0024] After performing membrane formation and plasma cleaning inside a reactor on the same conditions 
as the example 3 of example 23 reference, when CIF3 gas was circulated on the same conditions as an 
example 19 from the reactor entry gas inlet of equipment, blue rough film-like deposit and yellow fine 
particles were also able to be cleaned completely. 
[0025] 



- [Effect of the Invention] It made it possible to remove easily and completely the unnecessary tungstic-acid 
ghost deposited in the exhaust air system of membrane formation equipments, such as a tungsten, by the 
approach of this invention. 
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